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CORRECTION OF LEAF NECROSIS OF POTATOES WITH 
FOLIAR AND SOIL APPLICATIONS OF POTASSIUM! 


WINSTON M. LAUGHLIN AND Curtis H. DEARBORN? 


As potato growing in the Matunuska Valley has intensified since 
World War II, many farmers have observed leaf symptoms commonly 
assumed to be “early blight”. No early blight fungus has ever been recov- 
ered from infested plants (2). A field showing conspicuous leaf necrosis 
or “early blight”, as it then was called, was sampled in 1949 and _ plant 
specimens were given an intensive pathological analysis. No blight patho- 
gens were found on either leaves or tubers . 

Description of Foliar Necrosis. \n severe cases the foliage of potatoes 
develops necrotic spots. Entire leaves and then the whole plant may turn 
brown and die six weeks to a month before the growing season ends 

In very early stages an affected field exhibits an over-all abnormally 
dark green color. This abnormally dark green color is the only symptom 
resembling those described in Hunger Signs in Crops (1). The first leaf 
symptoms are a few light green spots the size of a pin head appearing 
between the veins of the larger leaflets. This phase gives the appearance 
of a mild mosaic infestation that may have on occasion been so diagnosed 
(2, 4. 

Leaf and flower development usually stops. Leaf margims roll upward 
on leaves from the middle of the plant to the top (Figure 1). After several 
days of unfavorable conditions these small spots enlarge and combine with 
others. This condition resembles the symptoms reported on Netted Gem 
potatoes grown in California with a low level of potassium (5). When con 
ditions favorable for this leaf breakdown continue for a week or more, 
practically all of the leaves on the plant are rolled, crisp, and brown ( Figure 
2). In milder cases bronzing of the older leaves may be the final manifesta- 
tion. Flowering may occur, but seedballs are rarely set under these condi 
tions. 

Histon \iter 1951—a period of rapidly increasing fertilizer use 
potato leaf spot increased at an alarming rate in Alaska’s Matanuska Valley 
In certain fields all plants within localized areas died before completing 
their vegetative growth. In some places vields were reduced by one quarter 
or a half, obviously because of this malady 

In 1953 the Matanuska Valley petato industry experienced especially 
heavy losses caused by leaf dying. There were also reports of losses in the 
Tanana Valley where such terms as “fertilizer burn” and “phosphate burn” 


were used to des¢ the trouble 


In a few Matanuska Valley fields initial leaf necrosis was followed 


within three weeks by death of the entire plant. One grower used two rates 
of an &-32-8 fertilizer on his potatoes, with the most trouble showing up 
at the highet rat losses seemed VeTIE rally more severe in fields fe rtilized 


with large quantities of nitrogen and phosphorus, but little potassium 
Potato roy crossing places where stump rows had been burned showed 


few or no symptoms. These clues suggested that lack of some minor element 
\ccepted for publi \pril 10, 1959 


“Soil Scientist and Horticulturist, respectivel 
tion, Palmer, Alaska 
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potassium might cause the leaf spots, although the symptoms did not 


re semble potassium deticrene \ of potatoes cle scribed else where 


on this contment or urope 


\IATERIALS AND MertTHOops 


In 1954 both major and minor elements were sidedressed in a field 


showing severe symptoms after the vines were full grown and tubers well 


set. No corrective action was observed. Leaf sprays containing minor 


elements applied through July and \ugust did not reduce the severity of 
the 
In 1955 a greenhouse study of two soils—known to have produced 


severe symptoms the previous vear-—showed that relatively heavy fertiliza 
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o leaves become rolled, « risp al d brown under conditions 
favorable for breakdown 


tion was not in itself the sole cause. Best plant growth was obtained from 


the heaviest fertilizer application 


In the same vear a field experiment proved the cause could not be 
attributed to minor elements nor to highet 
\laskan conditions 1500 pounds pet 


fertilization levels. Under 
acre is nearly double the rate used 
Seven minor elements were applied with two rates of 
N-P-K fertilizer—-750 and 1500 pounds of &-24-8 per acre 


by most growers 
Rows were 
opened and the two rates of fertilizer applied in bands with a conventional 


potato planter. The covering dises were removed so the rows would remain 
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open. The minor elements were applied by hand within the opened trench. 
Then all fertilizer was removed from the planter, the cover dises replaced, 
and the seed pieces planted by running the planter through the rows a 
second time. Response was evaluated with a potato seedling which previ 
ously had shown the breakdown. Eight other varieties including Arctic 
Seedling, Green Mountain, Kennebec, and Alaska 114 were also used 
No necrosis was observed up to August 17 when a frost killed the vines. 
In this study neither high levels of minor elements nor high fertilizer 
levels induced leaf necrosis 
\t this tme Leach (3) suggested that the leaf symptoms resembled 
those occasionally found in rapidly growing tobacco plants deficient in 
potassium. He advanced a theory accounting for the disparity between 
this and other more commonly accepted potash deficiency symptoms 1m 
potatoes, and relating the deficiency to what had formerly been considered 
a mild mosaic. His theory was at least partially confirmed by later studies. 
Phat potash deficiency was the probable cause of these leaf symptoms 
verified in 1956 when potatoes were again planted in a well-managed 
south of Palmer in the Matanuska Valley, which had produced low 
s the preceding year. At planting time 60, 180, and 60 pounds of N 
and K.O per acre respectively vere banded in the row Supplied as 
a commnercial fertilizer mix, all of the nitrogen was in the ammonium form 
Potassium was in the chloride form 


eight foot sections of row were chosen at random in this field for 


foliar sprays. Beginning July 6, when the plants were four inches high, 

these plots were sprayed twice a week with a one per cent muriate of 

potash solution containing a small amount of detergent to insure leaf 

wetting. Throughout the growing season 18 sprays were applied to these 


particular plots. A total of 12 pounds K2O per acre was spraved on in 


this manner 
RESULTS 


Qn September 7 these spraved plots, together with cight untreated 


harvested. Numbers and weights of tubers and vines are 


table 1. Although tuber and vine vields were more than doubled 
h 


ere was no difference in tuber set 


adjacent to the spraved area where 44 and 132 pounds of 


KO per acre had been applied in bands by machine planting, leaf and stem 


tissue tests made July 3 showed adequate potassium to be present. Soil 
tests showed “low potassium” in plots receiving only 44 pounds of KsO 
per acre but gl potassium” y re 132 pounds had been applied. Soil 


ken at the seed prec level between seed preces 1n the row 


samples were la 

Relation to Weather. Observations throughout the season indicated 
the breakdown of potato foliage was partly dependent upon the weather 
For example, the first breakdown was seen on the afternoon of July 12 
This was the second clear day after a period of cloudy rainy weather. On 
july 13 the necroty spots were general in the field except on spraved 
vines. Three days later, July 16—with the sunny weather and rapid growth 
continuing—the spread of leat spot over the field seemed to have stopped 


Plants earlier affected seemed to have improved a little. 


pos vee 
recorded it 
ln plots 
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TABLE 1.—Jnfluence of muriate of potash on number and weight of tubers 
and foliage, Matanuska \alley, 1956. 


‘alues are means of eight measurements). 


Tubers per 
[Treatment 25 ft. row lubers 


Numbet Tons per acre 
Not sprayed 50.2 
KCI sprayed 58.5 


L.S.D. 5 per cent level 


4 


2.6 
l per cent le vel of 3.9] 


'Soil test value showed 180 pounds K,O at planting time; 60 pounds of N, 180 pounds 
P.O; and 60 pounds of K.O were applied in the complete fertilizer 


By July 27 plants all over the field again showed more necrotic spots 
in their leaves. Again the sun had shone brightly during July 25, 26, and 
27. At this time sprayed potato vines were much lighter green in color 
than unspraved vines. Although some necrotic spots appeared in the leaves 
of spraved vines, they were not nearly as pronounced as on vines not 
sprayed 

On August 9 new areas of leaf-dying were apparent. This was the 
second day of sunshine after rain two days before. After this date the break 
down in this field was rapid. From a distance it appeared as though the 
plants were killed by frost—or had been infected by early blight. In con 
trast. sprayed plants remained green throughout the season. Leaflets from 
half way down unsprayed plants contained very high nitrogen, medium 
phosphate, and low to no potassium in their tissues. Comparable sprayed 
plant tissues contained medium to high potassium 

These observations suggest that the failure of the growing potato 
plant to absorb and utilize soil potash is related to weather or growing 
eveles. The onset of foliage breakdown was commonly observed after a 
day or so of bright warm sunny weather, following a cool rainy period 
that replenishes soil moisture. This sequence suggests that soil tempera 
tures have cooled because of additional water, while warm air temperature 
and abundant sunlight accelerate leaf growth. Long days encourage rapid 
vegetative growth. Regardless of the amount of potash present in the soil, 
the roots seem unable to absorb it fast enough to satisfy the plant’s great 
need at this time. After mid-July, when the plant has attained one-half 
to two-thirds of its vegetative growth, this chain of events means that a 
rapidly growing plant is suddenly inhibited by insufficient potassium within 
its tissues. Under these conditions leaf breakdown is extremely rapid 

On the first sunshiny day a field may seem normal. The next day tts 
foliage is dark green, but the change 1s difficult to detect and may seem 
ilusory—a result of brillant lighting. By the third day up to 90 per cent 
of all plants in a localized area show leaf spots. The fourth day of sun 
shine may lead to complete browning——a phenomenon that suggests early 
blight. 


5 
\ 
Vines 
3.70 
0.81 
1.20 
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akdown occurred equally ba 


placements. Potassium foliar spravs decreased 
howing foliage breakdown (Table 2) 


shonse of Tubers te Sou Potassiun (On unspraved 


.o. 1 tubers went up from 3.26 to 7.92 tons per acre when 
> 


“) pounds of KLO per acre were added (Table 3). The addition of 160 
unds raised yields another 2.46 tons per acre. No further vield ines 
ur with the 320 pound treatment. On this field 160 pounds ( 
plied in the soil seemed to be all the potato crop could utilize 
\lthough U.S. No. 1 vields with 160 and 320 pounds of K.O we 
the 160-pound level produced more small tubers. This may indicat 
ag r yield potential from the 160-pound treatment providing the frost 
period is long enough for the tubers to increase in size 
Yield Response of Tubers to Potassium Sprays Yield ditferences 
hetween spraved plots with no K supplied to the soil and 80 pound K.O 
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pounds pe two methods of K applicati and 

( ( 1 on tec Id diacent lé aL shi Ving 

\ret toes plots were fertilized wit 11-48-Q, 

nd P.O: per acre. respectively. Soil 

<tractant there t pli 4.8 i reaction, pH 6.1-6.3; nitrate mitroget 

16-48: 1 e. 9-12: potas ()-30) 2300-2800 and mavgnesiu 

Phe fir leaf spr vas apphed June 27. Kolar necrosis was first 

‘ lclou 1] made in en plot of all plant 

September plants receiving no soil appheations at 

' I plots receivine 160 pounds or niore of K.O 1 1 

I t the tubs vere kept three davs a vari T 1 na 
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TABLE 2.—Effect of potassium and potassium placement, 
and potassium spray on foliage breakdown, Matanuska 


Valley, July 11, 1957. 


Plants 
Treatment Showing 
Lbs facre Ne crosis 


Effect of potassium (mean of 32 measurements ) 


Number 
0) potash 10.0 
80 potash 
160 potash 
320 potash 
L.S.D. 5 per cent level 
1 per cent level 


ffect of fertilizer placement (mean of 64 measurements ) 


ipplication 4.3 
vadcast application 3 


Effect of spray (mean of 64 measurements 


er cent level 
ver cent level 


vith potash 


l 


potassium sprays and soil potassium applications, 
Vatanuska l'alley, 1957 


values are means of 10 measurements 


diameter Pr portion | S. No. 1 
yspray Spray 


Per cent 
67.9 
79.4 
60 potas! 3 82.2 
potash 3 J | 7: 78.9 
1..S.D. 5 per 
cent level 


1 pet 


cent level 


(Column 3, Table 3) were highly significant. Where no K’ was 
applied to the soil, KK foliar spray produced 8.64 tons of U.S. No. 1 tubers. 
as compared with a 11.31 ton yield from plots receiving 80 pounds of 


/ 
NO 
No spray 5.6 
Sprayed 2.4 
14 
1.8 
U.S. No. 1 lubers <2 
1 } 1 
N pray Spray No spray 
ee | 1.66 0.29 8.2 
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as depressions on the surface 
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Pubers of potatoes 11 
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bruising his | WI ists of numerous small dep 
rtical lavet ‘ brown sunken lesions 
caused by bruises incurred during harvest 


unken lesions are often found en bruising has 


Pissue beneath the skin of a slight bruise f 


fourth of an ime nndergoes dehydration 
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Spraving istened tuber cle clop ent Vields ol ost all Vel 
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Potassium spravs increased yields at all levels of soil K fertilizatiot 
columns 2 and 3 of Table 3 hie yreater gains were at the lower K 
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lesion on potato cut to show discoloration and corky layer. 


epidermal tissue usually remains intact but follows the shrinkage of cortical 
tissue beneath to form a depression on the surface. As the bruised tissue 
contracts, it is walled off from healthy tissue by a corky laver. The area 
has a brownish-black appearance as viewed through the skin. It is grey in 
color when cut through with a knife. Frequently there is a hollow spot 
an eighth inch or so in diameter just under the skin. In a few varieties 
enough cortical tissue between the skin and the hollow spot may remain 
healthy to make it difficult to detect damage deeper in the tuber. In other 
varieties this corky cup can be separated and removed trom the healthy 
tissue as a deep scab pit can be popped out of a tuber with the finger nail. 

Practically all visible shrinkage associated with brown sunken lesions 
takes place within 12 to 18 days after harvest. After this time little or no 
change occurs. Tuber decay does not take place in these depressions even 
when the tubers are held in common storage for & to 11 months 

This condition had been recognized in previous years as a weakness of 
certain varieties. especially when growing conditions favor a high dry 
matter content 

lesions were most common on tubers grown in soil low in potassium 
losses varied over the range of soil Ko studied. Table 4 shows how. the 
smallest grade-out losses from lesions were associated with the highest soil 
K level. Percentage-wise each K increment decreased losses. 

Spraying potato tops with K where no K had been added to the soil 
gave the most tuber lesions. Although grade-out losses cn spraved plots 


ge 
ong 
pee 
= 
4 nke 
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eight and proportion of tubers showing brown sunken lesions, 
Vatanuska lalley, 1957. 


all values are means of 16 measurements 
per acre Percentage 
Lbs. /aecre 
No spray Spray No spray Spray 
potas 1.15 2.13 33.0 26.9 
80) pota 180 0.8% 23.4 8.6 
ta 1.04 0.64 11.1 5.4 
) pota 71 (0).3¢ 6.7 3.3 
LSD eve 103 8.7 
t 11.6 
5 nite and spray potasl VWatanuska alle 1957 
Per cent Dry Matte 
Lbs icr¢ | 
No Spray spray 
tas 228 24.01 
t 3.11 
ports ] 23.32 22.36 
320 potasl 22.25 21.53 
5 pe ent level 0.42 
l per t leve! 0.54 
receiving ne s was nearly twice that of unspraved (Table 4). the 
ercentage tubers affected was about the same. This points up increased 
elds obtained by spraving. Where some K was available in the soil, foliar 
I. spravs markedly reduced losses caused by lesions 
Fable 5 shows the relationship of K applied to the soil and dry matter 
icccumulated m the tubers. When soil K was so low that early plant growth 
severe] irtailed, less dry matter was stored. For example, the dry 
itter content of tubers grown in soil recetving O and 80 pounds of K2O 
vas 22.8] 23.52 per cent, respectively. Progressively less dry mattet 


is stored where the 160 and 320 levels of K were used. Although potatoes 
eceiving K only in foliar sprays had the highest dry matter content, this 
vantage is offset by low vields and large grade out losses from lesions 
Phe relationship of brown sunken lesions, high dry matter and low 
vields is brought out by comparing dry matter content (Table 5), grade 
out due to tubs lesions (Table +), and vields of U.S. No. 1 tubers (Table 
s. Other investigators have found that high K levels result 


in less dry matter being stored when other conditions are favorable for 


3 witl kK leve 


growth. K sprays favored dry matter accumulation when the K-supplying 
capacity of the soil was low 
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DiIscUSSION 


These studies show that spotted leaf necrosis and tuber lesions, com- 
mon in Alaska’s Matanuska Valley potato industry, are caused by 
potassium deficiency. Even when 160 pounds of potash were supplied in 
conventional soil applications, potatoes responded to additional potash 
sprayed on their foliage. Spraying gave significant gains in vields and 
reduced grade-out losses due to tuber lesions. Foliar potash sprays at the 
160-pound soil potash level reduced the dry matter content of tubers 
although the reduction probably was not of sufficient magnitude to detract 
from quality. 

In the light of these studies together with a failure to identify Alter 
naria solani in Alaska it is concluded that early references to “early blight” 
probably reflect potash deficiency. . 

Bruising leads to the development of brown sunken lesions in tubers 
from plants which have undergone K deficiency sometime during the 
growing season. |.esions are most common on the stolon-end shoulders 
Reports from British Columbia and Holland (6) describe a similar break 
down as “blue spotting”. 

Varieties differ in their response to soil potash levels. Alaska 114 
has not shown leaf spot when grown on soils where the foliage of Green 
Mountain has been affected. However, Alaska 114 has developed brown 
sunken lesions much deeper in the tuber than Green Mountain 

The economic feasibility of utilizing foliar potash sprays im Alaska’s 
potato industry is not yet determined. As a compromise measure it Is now 
recommended that potatoes planted in fields that have previously exhibited 
deficiency symptoms be sprayed once a week with a 1 per cent potassium 
sulfate solution, until the vines are large enough to be mechanically 
damaged by further traffic. Too much travel over the field after hilling 
crushes the vines and exposes tubers to greening. 


Foliage breakdown was markedly reduced by soil and spray applica 
tions of muriate of potash and not influenced by placement of the K 
fertilizer 


U.S. No. 1 tuber vields in the absence of K spravs were increased by 
each increment of soil K through 160 pounds K.O per acre. The weight 
of tubers below two inches in diameter in the absence of Ko sprays was 
reduced with each increment of soil K 

Muriate of potash sprays twice weekly increased the yield and propor 
tion of U.S. No. 1 tubers at all soil K levels. The greatest gain was with 
the lower K levels. No additional vields on sprayed plots occurred above 
160 pounds KO per acre. Yield of small tubers was reduced markedly by 
spraying at the lower K_ levels 

The highest incidence of brown sunken lesions occurred where no 
K had been added to the soil and the foliar sprayed. Where some K was 
available, foliar K sprays significantly reduced this cortical breakdown 

Drv matter content of tubers was not materially reduced by soil 
K applications up to and including 160 pounds per acre. Where soil potash 
was applied, foliar potash sprays reduced tuber dry matter content. 


= ‘ 
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POTATO SPINDLE TUBER IN EASTERN CANADA! 
D. S. MaclLacuLan? 


INTRODUCTION 


the potato spindle tuber disease was first reported on the North 
\merican Continent in New Jersey in 1922 by W. H. Martin (6). Martin 
deseribed the symptoms of the disease in Irish Cobbler potatoes, and sug 
vested that it had reached New Jersey in seed potatoes from Maine. 
Folsom (3) observed spindle tuber in Maine in 1924, and in 1930, Martin 


visited Prince Edward Island and feund spindle tuber in potato crops 


\lthough the disease persisted in Eastern Canada, it was 
not until 1950 that it reached serious proportions. In that year, 57 fields 
were rejected for certification on Prince Edward Island alone because of 
excess of spindle tuber. It is imteresting to note that this sudden rise in 


the incidence of the dise comcided 


erowing there 


with the planting of large acreages 


of Sebago potatoes 
i¢ 


Spindl tuber has been reported to he spread in the fields by aphids, 


flea-beetles, vrassl oppers, Colorado potato beetles and tarnished plant 
bugs (4). Transmission has also been obtained with potato cutting knives, 
cultivators, sprayers, planters, and by contact of healthy with diseased 
sets and foliage (3). In spite of the apparent ease with which the disease 
is disseminated, Bonde (2) in 1938, stated that in Maine in normal ve 


the spread of spindle tuber was negligible 


ars 


\ttempts to prepare an antiserum for spindle tuber have been unsuc 
cesstul (7), and there are no reports of transfer of the disease to hosts 
other than the potato. Identification of the disease is dependent on the 


recognition of variable foliage symptoms in potato and on the spindling 


of the tubers 


[his investigation was initiated to determine if spindle tuber, as it 


Canada, is of virus origin, and to find suitable local 


ists for its identification. 


MATERIALS AND METHODS 


1954, 


I tubers were collected from potato plants showing spindle 
tuber at forty-six locations in Eastern Canada. Tubers of U.S.D.A. Seed 
ling $1956 infected with spindle tuber were supplied by Dr. R. E. Webb, 
Plant Industry Station, Beltsville, Md. In 1955, plants were grown from 
the infected tubers in the greenhouse, and scions from plants of each of 

17 collections were grafted to U.S.D.A. Seedling 41956 to remove 
potato virus xX Seventeen of the 47 collections were selected as stock 
materials. These plants were then checked serologically, and by inoculat 
ing indicator hosts to ensure that they were free of potato viruses X, Y, 
\. and leafroll. The varieties from which the isolates were taken, and the 
place of collection are recorded in table 1 


1Accepted for publication May 18, 1959 

Contribution No. 6 from the Plant Research Institute, Research Branch, Canada Ds 
partment of Agriculture, Central Experimental Farm, Ottawa 

“Plant Pathologist, Plant Research Institute, Research Branch, Central Experimental 
Farm, Ottawa, Canada. 
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and variety of potato tubers used as 
spindle tuber virus 


Location 


Presque Isle, Me 


Smithfield, Ont 


+ 


Ste. Clothilde, Que 


1a 


+. 


Katahdin Anne 
Katahdi Cabano. Cue 


Barrie, Ont 


4+ 


Shawville, Que 


anical inoculations were made with sap from the stock 
Seedling 41956 diluted 1:5 with phosphate buffet 
Carborundum was used as an abrasive 
Insect transmission tests the potato aphid J/acrosypli 
\shm. and the green peach aphid Vysus persica Sulz. were 
i-viruliferous aphids were reared on healthy potato plants ( Seed 


transterred to plants of Seedling 41956 that showed symptoms 


and allowed t feed for $8 hours Phe aphids were 


» the host to be t l and allowed to feed for 7 days 


IeXPERIMENTAL RESULTS 
the Greenhouse 
plants of Seedling 41956 were grafted with scions from 
re showing spindle tuber symptoms, the grafted plants failed te 
velop svi during the current season. Tubers harvested from 
these plants were not spindled. When the daughter tubers were planted, 
the resulting plants showed two distinct types of symptoms. The most 


SViniptom sembled the svinptoms of purple top or bunel top, 


the disease attributed to aster vellows infection, but the upward rolling 


al leaves, and the accumulation of pigment was not as sever 
hat caused by typical purple top 
Phe second symptom type observed was a severe spindling and stunt 
he plants. There was a marked proliferation of the axillarv buds, 
svinptoms sone what resembled those of plants infected with 
witches) broom virus. Six of the original seventeen isolates showed this 
type of symptom 
Some of the tubers from both symptom types were spindled, but tl 
reaction variable. 
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2 Green Mountair 19 

K ennehe 19 

| Kk ennehe ’ 19 

d Cherokee Assomption, Que 19 

| (‘anus ’ 19 

~ ] 19 

>. Sebag Grand Falls, N. B 

Ket hye 1954 

Sebagi Charlottetown. P. FE. | 1954 

S.T. 1 Sebago Kensington, P. E. | 1954 

cultures 

(pH! 7.0 

olanit 

used. Nor 

ling 41956 ), 

of spindle tuber, 
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Vechanical Transmission 


Inoculum for the mechanical transmission experiments was taken 
from potato plants (Seedling 41956) showing the purple top and witches’ 
broom type of symptom. A total of 188 plant species in the genera A pium, 
Chenopodium, Cucumis, Datura, Gomphrena, Hyocyamus, Indigofera, 
Lycium, Lycopersicon, Melilotus, Nicandra, Petunia, Pisum, Phaseolus, 
Physalis, Saracha, Solanum, and Trifolium were inoculated. Ten plants 
of each of the above species were inoculated with sap from potato plants 
exhibiting each of the two symptom types. Following inoculation, five of 
the plants were placed in a greenhouse held at 18°C., and five at 24°C. 
The plants were examined periodically for the appearance of symptoms 
up to a maximum of 30 days. 

Local lesions or systemic symptoms were not observed on any of 
the inoculated species, and no attempt was made to determine if the virus 
may have been carried without symptom expression in any of the inocul- 
ated plants 

\n attempt was also made to transmit the spindle tuber virus, by 
rubbing, to the potato varieties Kennebec, Green Mountain, Irish Cobbler, 
Sebago, and Huron in the greenhouse. The plants were grown from single 
eves taken from indexed stock, and the inoculations were made when the 
plants were approximately 3 inches in height. No foliage symptoms were 
observed during the growing season, and the tubers did not show signs 
of spindling 


arvesting. The harvested tubers were stored and planted 
in the field 


the following spring. No symptoms were observed on the 
plants in the field, and the tubers were again of normal shape 
Phe cut surfaces of 50 healthy sets of both Kennebec and Sebago 
potatoes were rubbed against the freshly cut surface of spindled Kennebec 
tubers. Following inoculation, both the inoculated and naturally infected 
sets were planted in the field. The plots were sprayed weekly with both 
fungicide and insecticide, and there was no indication of an infestation 
of aphids, flea-beetles o1 leafhoppers 
of the 20 plants arising from naturally infected sets showed an 
ht type of growth throughout the season, but none of the 50 plants 
Kennebec or 50 plants of Sebago showed any symptoms characteristic 
spindle 
Phe tubers harvested from both plots showed no abnormalities. In 
fact. there was more evidence of spindling in tubers grown from healthy 
indexed Kennebec tubers than in tubers from either the naturally infected 
or inoculated Kennebec or Sebago sets. 


Aphid Transi on 


\ second series of host plants of the same species which were mocul 
ated mechanically was colonized with viruliferous potato, and green peach 
aphids. Ten aphids were placed on each plant, and they were allowed to 
feed for 7 days. The plants were held at 18°C. for a maximum of 30 days. 
mechanical transmission attempts, no symptoms, either 
local or systemic, were observed on the test plants. In many instances 
aphids did not remain viable for the seven-day feeding period, and, 
t. may not have fed on the test plants 
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trained from potato 

copersicon esculenta 

var. Havana 38, and Nicotiana 

to the host plant for approxi 

c<esdale tomato began to show abnormal 

ter being colonized with dodder. Only plants 

9506 seedlings showing the purple top type of symptom 

he symptoms im tomato consisted of a marked stunt 


axillary bud 1 the flower buds, 


svinptoms were 


Stol 


tomatoes 
tomato 
observed astel 
produced flowers 
ransmissions | dodder from tomato and 


9956 produced mild purple top symptoms. Some 
spindled, but, as th 


as Val table 


SUTVIVE 


had been erafted with scions 


top type of svmptoms were 
and rugose, and the axillary 
svimptoms were observed on tomato 


hes’ broom type of potato plant 


sca mtected witl spind 
centrifuging at 10,000 r.p.m. tor 


then injected imtervenously into rabbits 


mdluction at the end of the 4tl 


SSTON ANI ONCLUSIONS 


mM potato spindle tuber virus stresses 


transmitted from potato to potato in the field 


vectors, or by cultivating and spraving 
equipment VITUS Is % l to | 


c spread bv the potato cutting 
knife, and by contact between tl it surfaces 
tubers reports 


of healthy and diseased 
indicate that the spindle tuber virus is at le 
infectious as potato virus N when transmitted mechanically. and in addi 


n spindle tuber is transmitted by insects, which is not the case wit! 
potato virus X\. We now know that the | 
| 


lk 


t] re are very few seed sources of 


uch are not totally infected with 
recautions must be emploved to maintain 


thre olce r established potato 
virus \, and that elaborate ] 
stocks free from virus X. Int 


VaTricties W 


e light of these observations, it is ditheult 
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to believe that any of the seed sources of our popular potato varieties 
are not totally infected with the spindle tuber virus, unless some of these 
varieties are resistant to infection. Unfortunately, the only criteria that 
may be used in identifying the disease are variable symptoms on potato 
foliage, and the spindling of the tubers. Because of this, a high proportion 
of field-infections could remain undetected 

In the experiments reported in this paper, no symptoms which could 
be interpreted as being due to spindle-tuber virus infection were observed 
on the foliage of Kennebec, Sebago, Irish Cobbler or Green Mountain 
potatoes in the greenhouse. The tubers harvested from plants arising from 
spindled tubers were usually of normal shape. If we are to agree with 
present reports in the literature, we must assume that, as the plants were 
grown trom tubers showing spindle tuber in the field, the virus 1s present 
and that the normal symptoms of infection were masked by greenhouse 
conditions 

When plants from spindled tubers were grafted to Seedling 41956, 
two distinct types of svimptoms were produced. Neither of these symptom 
types resembled those caused by spindle tuber infection in the field 
These svinpton ap] ared in over 90 per cent of the plants of Seedling 
11956 graftes it ions from potato plants showing spindle tuber 
svinptoms im the field raft and dodder transmission experiments have 
indicated that one of these symptom tvpes is due to virus infection. It is 
also indicated that this virus belongs to the vellow group 

In interpreting tl results. we must conclude that a virus of the 


vellows tvpe is cle vy associated with the condition we recognize as potato 


spindle tuber in [astern Canada 


ransmissiol tuber of potatoes 
\met otato Jour. 17: 73-82 
Spindle tuber, a new potato trouble. Hints t 
Potato Asso¢ 


Serological 
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\B CONTROL ON ORGANIC SOILS INITIAL 
RESPONSI () PCNB! 


is a disease of 
the midwest 
uck often occurs 
times lower. Control 
usually impractical. Some 
fected by earl nting (5). Control of this type ts 
r soil moisture at time of tuberization, which appears 
| of scab 
has been reported to reduce 
2). Application studies have 
rough nuxing with dise or 
results 


150 pounds « has controlled scab on mineral 

Vtotoxicity at higl rates. Residual scab control on 

ent has been reported (. It was 
ipplication 


» 


Isl vas used throughout these exper 
Muck Crops Farm, pH 5.3, known to 


\n ire 


Ve t High) ‘ 


as se “1. The soil contained 85 per cent 
organic matter im ai h oxidized, tinelv divided state, with base 
per 100 er 
In 1956, four treatments, O, 100, 200, and 300 pounds active ingredient 
ipplied in a randomized block design with treatments replicated four 
| disced in to a depth of six to eight 
thoroughly incorporated with the soil. Katahdin potatoes, 
out, were planted the following day, May 30. This date, 
about three weeks later than normal Tol the area, Was selected in the hope 


f securing maximum seab infection. On October 16, paired rows, each 


Phe material was broadcast 


long harvested the 


tubers weighed and 50-tuber samples 
scab Lhe stall ird rea’ 


la and “type” scab classification 
was used. An area of 1 indicate 


s scab lesions affecting not more than 20 


per cent of the surface area; 2. 3. 4. and 5 have upper limits of 40, 60, 80 


and 100 per cent surface coverage respectively. Type one is an innocuous 


increase in severity from a_ slightly more 
prominent int ‘ab, gh superticial, 


surface scab; 2, 3, 4, and 3 
through rough pustules to 
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pitted and deeply pitted lesions respectively. A “Scab Index” was caleu 
lated as: 


Scab index average (area X type) x per cent scabby tubers x 4 
100 


The highest value possible for the index as calculated is 100; how 
ever, an index 50 could represent nearly 100 per cent culls. All scab 
readings were made by the san person, Although other scab indices have 


been devised (6) the one employed here utilizes a scoring method that has 


been used ; his station for several vears. 

In 1957, one half of each plot was given an application of PCNB 
similar to that applied the previous vear, while the other half was not 
treated in 1957 and served as a residual check. Half of each 1956 “control” 
plot was treated in 1957 with a 200 pound application of PCNB, the othe: 
half being maintained as a control both vears. The potatoes were planted 


on May 19 and harvested October 15. Data on scab were taken as before 


RESULTS 


differences were non-significant in both years. (Table 
specific gravity were similarly unaffected 


Scab Ineiden Severity th lesions and the number of secabby 
tubers were reduced by PONB. Ta gives results for the initial applica 
tion. 

ld and pei it “BR” size tubers for seven PCNB 
md control. 1956 and 1957. Katahdin variety. 


Pounds Actual PCNB otal Yield Yield of “B” 
Per Acre Per Acre Size Tubers 

5 1956 1957 
Per cent Per cent 


scab-free tubers. PCNB treated plots and control 
Katahdin varicty. 1956. 
Pounds of PCNB Per Acre Scab-free Tubers (Per cent) 
0 9 
100 34 


200 49 
300 55 


LSD .05 17 


Yield Yield 
] Pul | 
) uber size nk 
POU ) 553 O14 45 70 
61] 5 4 
0 | 528 003 47 | 6.9 
300) 602 6 
300 () 579 575 18 8.1 
100 572 567 5.4 7.6 
100 ) 5 RQ 9 
N.S N.S N.S N.S 
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Incidence oj S¢ ab-free tubers. PCN B treated plots 
and control. 1957. 


Per cent Scab-free Tubers 
PCNB Applied 
1956 only 1956 & 1957 
28.5 
44.0 


60.5 


58. 
/ 
/ 
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on among infected tubers for 
eatments. Katahdin variety. 1956 and 1937. 
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Pounds Actual PCNB 
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() 
200 
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16.1 
6 
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*200 pounds in 1957 
Pounds Actual PCNB Scab 
Per Acre \rea ype 
() 4 3 
100 3 2 12.5 
20 3 2 11.0 
3 3 
LSD .05 12.7 
LSD Ol 18.6 
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Pounds Actual PCONB 
P \ \re | ck 
105%, 1957 
() 0 2 3 20.5 
v 200 2 3 10.0 
100 0 3 3 16.5 
100 100 2 2 5.0 
200 l 4 () 
200 200 ] 3 35 
300 ( ? 2 40 
300 ? 2 20 
LSD .05 1.8 
LSD .01 
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HE EFFECT OF TIME OF PLANTING ON OCCURRENCE OF 
INTERNAL BROWN SPOT IN THE POTATO VARIETY 
ARRAN BANNER IN LEBANON? 


H. Moparak, AND JouN OsGUTHORPE- 


Internal brown spot of potato (known locally as chocolate spot) is a 
erious problem in Lebanon. The atfected tubers show isolated, brownish 
reas in the cortex and pith. These lesions vary from few to many depend 
ng on the intensity of the malady, the nature of which is apparently not 
pathological but probably physiological. (3,4) No external symptoms of 
e disease have been observed. The cause of internal brown spot has 
n attributed either to phosphorus deticieney or to Iigh temperature 
| low moisture content of the soil during the period of tuber maturation 


t 


1.2.4) Preliminary investigations at the American University indicated 


rent levels of phosphorus and potassium applied to the soil had 
significant effect on the occurrence of internal brown. spot 


In Lebanon potatoes are grown on clay or clay loam soils with pH 
ranging from 7.0 to 8&3. The potato varieties Arran Banner and Up-To 
Date have been the principal varieties grown for the past two decades 
The latter variety is resistant to internal brown spot but produces elon 
gated tubers and matures late hence, it is not so popular as the former 
artety which unfortunately is seriously affected by the brown spot malady 

In 1957 and 1958 experiments were conducted at the experimental 
farm of the American University of Beirut in the Bekaa Plain and at the 
lebanese Agronomic Research Institute at Terbol with the objective of 
letermining the effect of time of planting and time of harvest on the 


currence of internal brown spot in the potato variety Arran Banner. 


MATERIALS AND MeEtTHODS 


df Experiment: Seed potatoes of the variety Arran Banner 1m 
irted from treland were used in the experiments. The soil at the Ameri 
can University Experimental Farm was a clay type with pH of 8.0, while 
Lebanese Agronomic Research Station the soil was clay loam with 

t pH of 7.5. Each experiment was conducted as a randomized block with 
3 replications and plantings at monthly intervals. The plot size was fou 
rows each 10 x 0.6 meters. Complete commercial fertilizer was broadcast 
ind disced into the soil at the rate of one ton of 8-8-4 per hectare.? Fur 
rows were opened by tractor and potato seed pieces at space intervals of 


30 cm were planted in the furrows by hand. Later the seed pieces were 


covered by a plow attached to a tractor. The plots were irrigated every 


\ccepted for publication June 2, 1959. 

Publication No. 8, Faculty of Agricultural Sciences, American University of Beirut, 
Lebanon, 1959 
“A. A. Ahmadi, Assistant Professor of Vegetable Crops, American University of 
Beirut, H. Mobarak, Lebanese Agronomic Research Institute and John Osguthorpe 
\gronomist, United States Operations Mission to Lebanon, respectively 

‘Unpublished data obtained independently by Dr. F. O. Smith and the semor author 
*Hectare 2.47 acres. 
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Potato tuber showi 


RESULTS 


nf \s shown in table 1, the occurrence of brown 
spot ( Fig decreased with the later time of planting. This decrease was 
especially noticeable among tubers from plantings made during the month 
ot June he percentage of brown spot in tubers from the March planting 
was 40 att merican University Farm and 55 at the lebanese 
\gronomic Research Institute, whereas those from the June planting 
showed and 5 ent internal brown spot, respectively. As shown in 
hgeure 2, ig] monthly temperature generally occurs during the 
month of ugust and potatoes which are mature enough for harvest at 
hat period show a ligh imeidence of internal brown spot. In the early 
plantings, potato tuber development oceurs during warm periods, while 


hose planted at later dates ce velop their tubers during cooler riods and 


consequent it lower meidence of the disease 


confirm the work of Ellison and Jacob (1) who found 
were planted during the months of April and May 


brown spot than when planted at later dates. It should be mentioned that 
planted at later dates in our experiments gave considet 


the resultant crop contamed a significantly higher percentage of imternal 


than the earher plantings the harvested tubers were 
superior ualitv. shape and size. Moreover, most of the potatoes hat 
vested Mantings made before June did not store well and the warm 
summer temperatt broke the rest period. The tubers harvested trom 
June plantings firm and were free of sprouts for tour months, Econ 
omical waking, these results are nmportant in that the superior tuber 
quality and higher price obtained by the growers during the winter season 


compensate Tor the lower vields 


1958 | eriment The 1958 results are reported in table 2. The 
| 


early plantings produced tubers with a considerably highet percentage of 
internal brown spot than later plantings. Potatoes planted during the 
months of \p i] \lav and June produced tubers with less than 38 pel 


cent internal brown spot, while those planted during the months of Febru 
ary and March produced tubers with 43-78 per cent internal brown. spot 


5 
Piece 
that when potat ee 
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are reasonably consistent and indicate a definite 


time of planting and the occurrence of internal brown 


SUMMARY 


1957 and 1958, experiments were conducted at American 
Ixxperimental Farm and the Lebanese Agronomic Research 
study the effect of time of planting on the occurrence of inter 
pot in the potato variety Arran Banner. Potato seedpieces were 
yproxnnately monthly intervals during the first vear, while in 
anese Agronomic Research Institute they were planted at 


fifteen day intervals. The results of the experiments indicate that the 


il 
| 


Intensity of internal brown spot in harvested tubers decreased with delayed 
planting dates. February plantings produced tubers with a high incidence 
of the disease (78 per cent) and the June plantings produced tubers having 
as little as 1 per cent internal brown spot. Yield of potatoes were found to 
decrease with delaved planting. June planting produced good quality tubers 
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which kept well for four months in storage while the early planted potatoes 
produced small-size tubers of poor quality and a high percentage of them 
sprouted while still in the ground. 
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OF HARVEST DATE AND RATE OF NITROGEN 


IZATION ON THE MATURITY, YIELD AND 
HIPPING OUALITY OF POTATOES! 


Hore. D. C. Mackay ann L. R. Town 
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In 1956 tubers were stored at 45° F. for three months and conditioned 
prior to chipping. In 1957 they were stored for 
not conditioned. In both vears, 
$00 grams of randomly 


for two weeks at 70° F 
a similar period but at 50° F. and were 


samples of 617 tubers were sliced, approximately 


selected slices were rinsed in cold water to remove free starch, and _ the 
75° F. for 2%. minutes. The 


slices fried in hydrogenated vegetable oil* at 37; 2 
the slices were ground and suitable portions used im_ thi 


re mal de () 
Ree ucihg 


determination of reducing sugar, dry matter and amino nitrogen 
sugar content was obtained by the method of Townsend (19); dry matter 
v drying ten grams of sample over might in a 
method of Yemm and Cocking 


pel 


was determined | vacuum 
oven at 72° C., and amino nitrogen by the 
In the later determination the sample was extracted wit! 


l and stored at 5° F. prior to analysis 


cent ethano 

Chips were ground and the reflectance measured with a | 
model 610 Reflectance Meter, using the tristimulus green filter and a 
\ photovolt reflectance reading 


| otovolt 


white enamel plaque as working standard 
vas associated with unsatisfactory chip colo 


RESULTS 


variety were all 


trogen application, date of harvest and 
erences vield, maturity and 


Rate 
found to produce highly significant 
hip color (Table 1). The summary of main effects (Table 2 
that Kennebec outyielded Sebago, matured earlier and produced 
olored) chips. Similarly potatoes from receiving less mitrogen 
matured arlier and produced whites | The harvest dates selected 
re differences in chip 


a wide range in maturity levels, and 
lor Was hot associ 


gave 
color at different harvest dates but lightness of « Ip 
ated with lateness of harvest. The highest lds were obtained at the 
harvest date and at 160 pounds N per acre 
Reducing sugar content was found to incre: 
Fable 2). Amino nitrogen content increased as rate 
Fable 2) in both varieties. Dry matter content was higher in 
showed a slight tendency to increase 
and 


arly harvesting, 


of nitrogen 


increased 
the potatoes receiving no nitrogen and 
Phe coefhicient for the correlation between maturity 

$122 and ts significant at th per cent level 


with maturity 
ter content 
t the 1 per cent level, was found 


} 


\ negative correlation, significant a 
between chip color and reducing sugar content and also between chip color 
and amino nitrogen content (Table 3) \n increase in the correlation 
coefficient was found when the three variables were considered in a multiple 
correlation, suggesting a complementary action between reducing sugat 
and amino nitrogen. Partial correlation coeficients indicated the reducing 
sugar content was more closely related to chip color im Sebago than im 
Kennebec. In neither case was the coefficient high enough to entirely 
account for all color developed. 

The effect of maturity on chip color was determined by plotting 
regression lines (Figure 1). In both varieties where 160 pounds of N 
ied, chip color became lighter as maturity increased, but tl 


| 
lor did not occur at all levels of nitrogen 


a] 


*Primex B& C manufactured by Proctor and Gamble 
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Of potato maturity, yield 


r Variance analys 


and Chip olor. 
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Disc USSION 


is applied to potatoes, lacks precision but its 


approacl Is usually estimated by the degree of senescence evident in the 
potato tops, or, 1 the normal “season” of a variety is known, by the tim 
from planting to harvest 

The extremely high variance ratios for the main effects (Table 1 


t that maturity was accurately defined by the method of estimation 


suggest 


‘ ] \ 
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Freedon Color 
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240) 248 44) 25.0 20.34 2.14 33.42 
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PasB_e 3.—Correlation and partial correlation coefficients—chip 
color studies. 
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Relationship between chip color and maturity index (pe 
leaves transformed to angular values ) 


used and is indicative of wide differences. The delay in maturity at the 
higher rates of nitrogen application is in agreement with the findings of 
Hawkins (6) 

The maturity of the tubers was found to have a detinite effeet on the 
color of potato chips. This is in accordance with the suggestion of others 
(1, 9, 12, 20) and partly corrobrates the work on vine removal reported 
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application exerted an influence on chip color which was independent of 
its effect on maturity. Yields increased with length of 


‘ 


and 160 pounds of N per acre gave the highest yield. 


season, 
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POTATO HARVESTING AT TI 
CALIFORNIA! 
VERNETTIZ AND K. G. BaGuotr? 
vears potato growers throughout the United States have 


interested in bulk handling potatoes. This interest expressed 
mwers prompted the study in which a comparison of the tuber 


damage both hand pick-up and mechanical harvesting methods were 


made arks (3) at Idaho reported as much as 50 to 75 per cent loss of 


crop d » mechanical damage in potato harvesting and handling opera- 
tions. TI losses usually result in lowering of potato grade and increased 
torage rot and shrinkage. Hardenburg (2) showed in his studies on the 
Cleveland markets that mechanical bruising was the most serious defect 
on thi arket 


growers are mechanizing the harvesting of potatoes in order 


~ 


to reduce the cost of harvesting and handling, reduce the amount of labor 


and arduous n | the work, increase the capacity of equipment and 
facilities and improve the handling of the potatoes and thus increase the 
general quality and salabilitv of the crop”. (1) 
es not consider the cost of either mechanical harvesting 
hand pick-up method. Neither does it include any comparison of 
of either operation 


PROCEDURI 

! iree vears 1953 to 1955, studies were conducted 1in_ the 
Pulelake area of Siskivou and Modoc Counties to determine the amount 
of imjury to potatoes during harvest. These studies were made during 
October, which is the main time for harvest in that area. Both hand and 
i were included 

Hand harvesting consisted of digging with a conventional digger and 
then gy hand labor to pick the potatoes off the ground and place them 
in stub wks (Figure 1). Two row diggers were generally used but 


mechanical harvestn 


} 


attachments on the rear combined the potatoes into a single windrow 
Pwenty to 30 pickers were employed for each two row digger. The stubs, 
weighing trot 55 to 60 pounds, were loaded by hand onto flat bed trucks 
and hauled to specially constructed storage houses. There they were 
emptied 1 th hoy of a convevor. that dropped the potatoes onto 
piles & 
\IATERIALS AND METHODS 

Mechanical harvesting was of two types, direct and indirect. With the 
direct ty the potatoes were dug and loaded into a truck in one operation 
(Figure With the indirect type, the potatoes were first dug with a con 
ventional digger and then picked up from the surface of the ground and 
loaded into a truck. Three different makes of harvesters were used but all 
were t tl Sali general type They consisted of a series of convevors 
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potatoes off the ground and placing them in stub sacks during hand 
harvesting at Tulelake 


1 potato harvester in operation at Tulelake 


which elevated the potatoes from the ground into a truck. Persons riding on 
the harvester picked clods, vines and other foreign material from the con 
veyors. The number of persons on the harvesters varied from 6 to 10. The 
miles per hour, 


harvesters were operated at speeds varying from 24 to 
depending upon the field conditions 


35 
PON . | 
Picking 
i-. 
Pas 
2 \ tv] 


AMERICAN POTATO JOURNAI 37 


| wks were equipped with beds having bottoms that sloped 
vevor about 2 feet wide in the center. This convevor ran 
( Live hed and 


extended several feet out through an opening 
Cor \t the storage sheds a motor drive was attached to the con 
e potatoes unloaded into the hopper of the elevating conveyor 


1 Conditios The soil was mostly a muck type with the top 

and medium moisture underneath. The fields in general 

t loddy but this varied with different fields and within the 

( el \ll vines were drv and as many as possible removed by roto 

heating e vields varied with different growers from about 150 to 350 

}™ cre Phe averaged about 250 sacks. Most of the potatoes were 
tive ture 

() r } tor Damage Samples of potatoes were taken at three 

ferent stages of the harvesting operations and checked for damage. With 

esting, the samples were taken from the stub sacks in the field, 

e stub sacks on the truck at the storage shed, and from the bulk 

toes the storage bins. With the mechanical harvest samples were 

el irvester discharge imnto the truck, from the truck discharge 

t ( ed, and from the storage bins. The damage was divided 

pes, cut or brutsed, and skinned. Any damage, regardless of 

ounted. In addition to checking potato damage, the 


hi potatoes was checked with the mechat ical harvest 


ws the average potato damage with the two methods of 

ll the farms studied during the three vears. On the 13 

harvest, the total damage averaged 51 per cent, of which 

l4 per cent was cutting or bruising, and 37 per cent skinning. pproxi 

itely one-third of the total damage occurred in digging, another one-third 
le ] 


ling and hauling the stubs, and a third in unloading the stubs and 


conveving the potatoes into the storage bins. On the 18 farms using 


echal t irvesters, the total damage averaged 37 per cent, of which 
12 per cent was cutting or bruising, and 25 per cent skinning. Approxi 
telv 1 thirds of the damage occurred in the harvesting, and one 
hird in unloading the trucks and conveying the potatoes into the storage 
uns. Very litthe damage occurred in the trucking. There was no correla 
hetween the amount of damage and the type or make of harvester 
lable 2 shows the type of damage to the potatoes with the two 
ethod f harvesting. Most of the damage was slight and medium 
kinning e severe damage (badly skinned, cut and bruised) which 
prehabl ould atfect the marketing of the potatoes totalled 15 per cent 
vith hand and 17 per cent with mechanical harvesting 
Lhe unt of clods harvested with the potatoes varied over a wil 
range. It depended upon the soil conditions, speed of operating the hat 
vester, and the number of pickers on the harvester. The percentage by 


number going into the trucks ranged from 4 to 41 per cent with an average 
ot TS per cent. The percentage at the truck discharge ranged from 2 to 36 


per cent, with an average of 17 per cent. The percentage in the storage 


bins 1 nged trot 1 to 10 per cent with an average Of 2 per cent Phe 


RESULTS 
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PABLI Damage to potatoes at different stages of harvesting 
Method of Damage—Per cent 
Harvest and N Stage of Harvest Cut and 


of Farms Bruised | Skinned 


Hand Stubs! in field 
13 Stubs on truck at st 


In storage bins 


Harvester discharge into truck 
Truck discharge at storage hous« 
In storage bins 


sacks 


Pes of dai age to potatoes a 
stages of handling 


Method of 
Harvest and 
No. of t Handling Slightly} Medium 


Skinnec} Skinned 


in field 
m truck 
orage house 


orage bin 


rvester disc harg¢ 
nto truck 

uck discharge at 
storage house 


storage bins 


to having one two persons 


we was due mainly 


storage shed picking clods off the conveyor goimeg ie bins 


rm luc tion 


CONCLUSIONS 


Phere was practically no difference in the amount of serious imjury 


| and mechanical harvesting by the time the potatoes were in 


between han 
‘ Phe was less injury in the field with the hand method but 


storag 
rough handling o i stubs in loading onto the trucks and in emptying 

the storas hed, caused a considerable increase. More damage than 
necessary urred with both methods in conveying the potatoes into the 
storage bins. Reducing the drop into the conveyor hopper, better padding 


in the hopper, and keeping the drop from the discharge end to a minimum, 


vould help to reduce this damage 
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NEWS AND REVIEWS 
CHEMICALS AND FOODS 


TAFT BENSON 


supply in the United States is the safest, cleanest, and most 
he world. The Department of Agriculture takes pride n 


has plaved in making this true 

Department considers that the safety of the Nation's food 1s its 
bility in cart t assignments from the Congress. This 
tides USDA rese: programs and regulatory service 


to foods and the use of chemicals in food production 


nd imtensity its 
need Wall, 
foods continue 
whole 


] 
ais as required 


chemicals ; d today in all phases of food 
cessing, and marketing ey include chemical fertilizers 
veed killers antibiotics, antiseptics, and preser 


additives niigants, fungicides and others 


efficient production of foods o1 

I ‘ CTOps, and better breeds 

hey play as great a part in assuring consumers a continuing 

itritious and appetizing foods as do our modern methods ot 
and marketing 

continue to produce adequate amounts of safe and whol 

chemicals. Abandoning their use on farms and in thi 

lecline in the quantity and 


a rapid rise in food prices 


enable us to produ the great variety 
mendous quantities needed. They also give 


tection to tl latural excellence of these foods against 


pests and re part because of chemicals 


arg 
rs enjoy fruits, vegetables. cereals, meat. poultry prod 
unexcelled quality and freedom = from) contamination 


tories and in tra hannels, chemicals help to improve 


tain quahty. They make possible many of our moder 


als. and in many other wavs they aid in furnishing the 
ious supply of good things to eat that we enjoy today 
chemicals in foods themselves is as old as the practice 
f preserving meat with salt as new as the addition of thiamin 


to bre id 
Government he sponstl lity fo) Sa fy 

Kor more than half a century since passage of the original Food 
and Drug Act and the Meat Inspection Act the Federal Government 
onal responsibility for insuring that foods in interstate com 


ws 
olesome n 
shee 
Pel 
nik 
Phe Dey I ent mtene to continue a ts to msure 
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‘ rititye isonable price an it to meet 
shest stat of nutritional qaualit It stronel 
CXC ( ili econe Wwe ea 
nil d Production 
| | 
ene 
\\ 
()y ir far 
ict BO 


1960 | BENSON : CHEMICALS AND FOODS 


merce are te, pure, wholesome, and produced under sanitary conditions, 


and that all such products ar honestly and informatively labeled and 
prope rly pac kaged 


l°ffective enforcement 
\griculture has an essential 
and soundly based confidence 


f these laws, in which the Department of 
part, is the foundation for the widespread 


consumers hi in the foods 
USDA, the State experiment 


thev buy 
stations, and industry research develop 


methods for he sate use of chemicals by farmers and the food industry 
educational pros 


grams of the Department and the State 


extension Services, 
Is research, provide field guidance to farmers and ot] 


e safe and economieal use of approved chemicals 


+1 +] 
eeared Will ers 
+] 


legal responsibility for insuring the safety and wholesomeness of 


national food supplies is shared by the Department of Agriculture 
Department of Health, Education and Welfare, 
ounterparts in every State 
USDA and DHEW work together in 
safe use of chemicals by farmers, 


processors, and distributors of food 
products. When chemicals are not properly used, and foods are found to 
be contaminated or otherwise unsafe, DHEW’'s Food and Drug Admin 
istration and USDA's meat and poultry inspection services 


and by then 


1 
condemn the 


In every possible, Departing nt actions are aimed to assist rowers, 
processors, and d 


all the 1 


istributors in producing and ma 


rketing products that meet 
equire nts of law regarding safety and wholesomeness. USDA 
s continuing lay. : romany vears past, to withohld approval of the 
l 1 not meet these requirements 


Poult \ Inspection 


The Department of Agriculture hi 
wvernment for inspection of fresh meat 


sponsibility. int 
and poultry and processed meat 

and poultry products to assure that they 

ind adulteration, and accurately labeled 


are wholesome, free from disease 


Phis inspection apples to plants that prepare meat or poultry products 
interstate or foreign commerce. It requires, first of all, Federal approval 
ruction, equipment, processing procedures, and sanitation of 


Inspection of animals and birds in the 

holding pens or receiving rooms and extends to the final product 
\ll formulas used for prepared meat and poultry products must have 
prior USDA approval. Cereals, dried 


chemicals, and all 


plants begins in_ the 


il 


milk, spices, fats, water, curing 
other ingredients im such products must meet 


Speci 
standards of safety and quality, and 


must be used in approved quantities 
Rigid controls are maintained also to insure 


adequate cooking, cooling, and 
storage facilities required to produce safe, | 


high-quality products. labels 
to be applied to containers or packages of processed 


meat poultry 
products must be approved before use 


For these inspection activities, USDA maintains chemical and bio 


logical laboratories to furnish inspectors with the information they need to 
make proper’ decisions in their daily work 

Standards for meat and poultry products are developed and enforced 
to assure the purchaser that he 


is receiving the kind of product he is 
entitled to expect from the label 


products 
oot 
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Other Foods 
jurisdiction over the safety and wholesomeness of foods moving 
tate other than meat and poultry products inspected by USDA is 
Department of Health, Education, and Welfare 
on the basis of compliance by food 


responsibility of the 
responsibility is carried out 
oducers and distributors with standards established by the Food and 
Products found not to comply with these standards 
governments of course have similar 


seizure. State and local 

over foods in intrastate and local commerce 


Departn f Agriculture is responsible for 
chemical weed-killers, 


registering and 


of imsecticides, fungicides, rodenticides, 
ides, including germicidal chemicals for use on inanimate 
i product is registered, a list of its ingredients, directions 
obtain the results claimed, and precautions necessary in 


appear on. the thel. All label statements must bot! 


l«l 

USDA's registration of pesticides and instructions for their use ap 
leterminations that use of the product ac 
in harmful residues 
urrent legislation, the Food and Drug Administration es 
residue tolerances or exemptions from tolerances for pesticides 
for determining whether a proposed pesticide 


hie labels requires 


instructions is safe and will not result 


is responsibility 
ve residues on food or feed 

by USDA for the safe and effective use of agricul 
are based on deternunation that the recom 


It in health hazards due to contamination 


nnendations 
als by farmers 


actices will not resu 


and tradi 
Department's work on prevention, control, and 
livestock pests and diseases including quarantine programs 
from entering this country and to halt 
also contribute to 


eradication ot 


to keep foreign pests 
of insects and diseases within our borders 


the quality and the quantity of our food supplies. 


ital programs protect foods by eliminating diseases, msects. 
contamination and unwholesomeness at their source. 


hance to affect crops and livestock in the market 


r phases of USDA activities that promote the high quality 
supplies include the development of commercial grade standards 


provision of grading services on a voluntary basis for agricultural 


products | sold unde these standards 


P) Grains 
\gricultural and 
of research, in which the effect 
f consumers has been a prime 


food chemicals in use today are the products of 
of these chemicals on the 


ety of our tood supplies and the health « 
conducted by the Department of Agricul 


consideration researc] 
ture, the State Agricultural Experiment Stations, and the chemical and 


food industries is continuing on a substantial scale. 


Its objectives are not only to develop safe and effective chemicals but 


discover non-chemical means, including various biological agents 
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and techniques, for assuring efficient production and marketing of whole 
some food in adequate quantities. 

Many chemical control measures now available for use cannot be 
reconmnended because of inadequate information on the significance for 
human health of the residues they may leave in food products. Some 


insecticides and other chemicals now reconimended, if used without proper 


safeguards, can leave residues that present actual or possible hazards. 

To meet these problems, an intensified educational program is needed 
to msure proper use of present chemicals. Further research is required 
to develop (1) new methods to control insects and other pests that do not 
involve the use of chemicals, and (2) safe chemicals for pest control 
and improved methods for their application and use for example, with 
specific attractants to gain greater effectiveness with smaller dosages. 

Biological methods offer the best chance for control of destructive 
insect pests by non-chemical means. In a few cases as in the recent 
campaign against the screwworm pest of livestock in the Southeast, where 
rachoactively sterilized screwworm flies were used biological methods 
have proved successful. But the biological agents we have discovered and 
learned to » far cannot begin to solve our pest-control problems 
Farmers must still depend primarily on safe, effective, and economical 
chemicals to produce the quantity and quality of crops and livestock neces 
sary for the Nation’s needs 
It Pays to Use Chemicals Carefully 

Farmers, processors, and distributors all have a stake in the propet 
use of agricultural and food chemicals. Their concern with the safety and 
wholesomeness of the food supply ts identical with that of consumers. 

Years of experimentation and experience show conclusively that the 
most profitable, as well as the safest, way to use chemicals in producing, 
processing, or marketing a food is to follow instructions on the label 

Feeding experiments by the Department show clearly, for example, 
that there is no advantage to cattle feeders in using stilbestrol in quantities 
vreater than recommended. The full value of this additive in the saving 
of food can be realized without resorting to overdoses 

The same is true in using other chemicals in food production and 
marketing. Before a chemical can be placed on the market the manutacturet 
must demonstrate that when used as prescribed on the label, it will do 
the job claimed for it and will not leave a harmful residue 

Growers have still another reason to use chemicals exactly as directed 
lf harmful residues are found on their products it means that they cannot 
be marketed 

\ continuing campaign of education for all who use agricultural 
chemicals is now being intensified by the Federal and State [extension 
Services. -\ new series of leaflets from the Department of Agriculture is 
in preparation. These and similar materials from the States are scheduled 
for wide distribution to growers and handlers of foodstuffs 

Consumers, as well as farmers and the food industry, have a vital stake 
in the safe use of chemicals in food production, and in the research and 
regulatory programs of our Federal and State governments that assure 
wholesome, high-quality foods in economical abundance. Only wide public 
understanding of these facts can provide the necessary basis for continued 
supply of good foods we can enjoy in safety 
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POTATO ASSOCIATION OF AMERICA 
with the American Phytopathological Society will 
\merican Baptist Assembly at Green Lake, Wis 

\ potato tour for those interested will start things 

a Visit several research plots at the 
ment Station \ tour of the central Wisconsin 
harvest and other operations will continue 


\ noon banquet 
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HeNRY DARLID 


J-volume advanced treatise 
diseased plant's reaction 


interferes 


ffected, 


e Respiratory 
ein Plants, PI and Biochenustry of Defense, 
redisposition and Therapy. Two chapter are 


scope and contributions of plant pathology 


devoted to 


Is 


deals with the principles of plant pathology, 
plant pathologists trom 6 countries. It 1s 
and reference book for advanced students, teachers 
plant pathology and related fields. Eacl chaptet 
authorities 


qualified 


rs it 
imtormation npiled by one or more 
1 evaluated the published material. Of particulas 


it the end of eacl chapter 


erences found 


Inc.. 111 Fifth Ave.. New York 3. N. 


S.W.1.. 675 pp.. $22.00 


B. H. Davis, Chairman, Depa 


Plant Patholog) 
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of 59.2 per cent on hand January 1, 1959, and the 1949-1958 average of 
60.0 per cent 

Total stocks in the 8 Eastern States on January 1, 1960 were 37.4 
mullon hundredweight about 13 per cent below the holdings of 43.0 
nullion hundredweight for this region on the same date a year earlier. 
In the 9 Central States, January 1 holdings this year amounted to 22.1 
nullion hundredweight 5 per cent below the stocks of 23.3 million 
hundredweight estimated for this region a year ago. In 9 Ilestern States, 
fall potatoes in storage on January 1, 1960 totaled 38.0 million hundred 
weight, which was Y per cent below the holdings of 42.0 million hundred 
weight for these States a year earlier. 

Disappearance of storage potatoes during December 1959 was the 
of record in the past 10 vears, having been exceeded only 
in December 1958. Estimated December disappearance was 20.2 million 
hundredweight compared with 21.4 million hundredweight in December 
1958, and the 1949-19358 average disappearance of 16.8 million hundred 
weight. Mlovement of potatoes to market during December from the 1959 
fall crop. as indicated by rail and truck unloads at 38 cities, was substan 
tially above the same period of 1958. Movement to chippers in the 20-city 


second hig! esl 


local market area was moderately above 1958. The aggregate quantity of 
fall potatoc yrocessed for other food uses during December 1959 was 
also imdicated to have been larger than a year earlier, but movement 
tarch factories was below the same period of 1958 

Disappearance from the 1959 crop of fall potatoes from time of harvest 


to January 1, 1960, the second largest of record in the past 10 years, 


to stare 


amounted to 67.6 million hundredweight, compared with 74.6 million 
hundredweight during the same period from the larger 1958 fall crop, 
and the 1949-1958 average of 62.2 million hundredweight. Disappearance 
purposes as well as quantities used to date on farms 

hose lost through shrinkage, decay, and waste 
of total stocks represent all potatoes held by growers 
near producing areas in the 26 fall producing. states 
hey include quantities to be sold or used for table stock, starch, othe1 
processing, d for livestock, seed for the succeeding crops, and tor feed, 
seed, and food on farms where grown. The stocks estimates also includ 


potatoes that will be lost through shrinkage, decay, and dumping after 


January 1 


Sales of fall potatoes for all purposes during the past two seasons 
have averaged about 86 per cent of production. The balance of the crop 
has been used on farms where grown for seed, household use and livestock 


feed, and lost through shrinkage 


1960 WiInteR Crop ESTIMATES 

winter potato production estimated at 3,464,000 
hundredweig! Phis is about 5 per cent above the forecast on December 
1 but 14 per cent below the 1959 winter potato production of 4,005,000 
hundredweight and 17 per cent less than the 1949-1958 average of 
+.190,000 hundredweight. Harvest of the winter potato crop m California 
has been progressing at a moderate rate in the southern San Joaquin 
Valley and in the Perris-Hemet districts 


Potatoes harvested in Kern County are of excellent quality with sizes 
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normal. More than the average number of potatoes are of 
Madera, Fresno, Tulare, and Kings Counties due to an 
set of tubers 
Florida during November delayed some plantings in Dade 
anting is now generally complete. Harvest 1s now active mn 
glades with vields lighter than expected. In the Balm area, 
expected to begin about January 10-15. Relatively light yields 


dl trom the cold damaged acreage Phe crop m1 the Fort 


area Is growing nicely 


the date spring potato areas indicate mtentions to plant 
1960; about cent more than the 138,800 acres 
largest late spring producing State, reported intentions 

s. about 13 per cent more th 1959. Plantings 
edison district of Kern County with 

av in several other early Kern County districts 


er States also reported intentions to plant more 


te spring potatoes than in 1959. These are the 8 northeastern 
Carolina, Alabama, Loutsiana and Texas. All othe 
Intentions the same o1 below those ot las ‘ar 


i ) fing Board 


CONFERENCE ON HANDLING PERISH ABLE 
\GRICULTURAL COMMODITIES 


National Conference on Handling Perishable Agricultural 
will be held at Purdue University, Lafavette. Indiana, Febru 
March 3, 1960. The objectives of the conterence are to 
those persons interested in striking directly at preventable 
the transportation of perishable fruits and ve vetables 
sponsored by Purdue University, the \ssociation 
and the American Railway Development Associa 
m of Railway Inspection Agencies and the United 
f Agriculture 
this conference mav be obtained by writing 
Purdue University, Lafavette, Indiana 


A\TIONAL POTATO RESEARCH PROJE 


of some important foreign potato research projects were 
Dr. Larson last vear for publication in the American 
We would like to have this list of projects as complete as 
ur members will know what research projects are under 
the world and who is conducting them. We will publish 

the projects not included in the first listing if the number 
rrants it. Please send, as soon as possible, the of the 
particular problems involved, the names of researc] 
Ived and the name and address of the institute, university or 
responsible for the research, to Dr. Russell Larson, Depart 
Pathology. University of Wisconsin, Madison, Wisconsin 
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IT PAYS 10 BE HIDDEN HUNGER CONSCIOUS 


Plants, like people, can suffer from hidden hunger — 
the period between the time they are in good health and in 
bad health. This is an insidious time because nothing looks 
wrong. The plant seems to be healthy — or certainly shows 
no signs of hunger. And then — almost suddenly, it seems 
— the plant crosses a point of no return as far as its finest 
yield and quality are concerned. Outward signs may never 
show — except in the yield. It’s an insidious thing. Hidden 
Hunger! A problem requiring careful diagnosis and man- 
agement that is always hunger conscious. 


AMERICAN POTASH INSTITUTE, INC. 


SERVING AGRICULTURE FOR OVER TWO DECADES 
1102 Sixteenth St., N. W. Washington 6, D. C. 


Member Companies: American Potash & Chemical Corporation e Duval 

Sulphur & Potash Company e Potash Company of America e 

Southwest Potash Corporation e United States Potash Company 
Division of United States Borax & Chemical Corporation 


wy LOCKWOOD!! 


% A SYMBOL OF SERVICE 
% A SIGN OF QUALITY 


SEW UP THE PROFITS 
with a LOCKWOOD Automatic Sewing Machine 


The ever increasing trend to pre-package prod- 
uce demands the finest and most economical in 


pre-pack machinery. Choose the best!! Choose 
LOCKWOOD!! 


LOCKWOOD 
GRADERS 


Gering, Nebr. Dealers in principal 


potato areas. 


A 
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FACTORY STOCKS AT 


PRESQUE ISLE, ME QUINCY. WASH 

SIX LAKES, MICH TULE LAKE, CALIF 

ANTIGO, wisc MONTE VISTA, COLO 

RUPERT, IDAHO GILCREST, COLO 

GRAND FORKS, N. D HEREFORD, TEXAS 

NIEUW AMSTERDAM HASTINGS, FLA 
BAKERSFIELD, CALIF 


Dap the Market 
ann 
in 
MODEL 


Get higher yields — better 
chipping quality with Sul-Po-Mag 


wavs! Get 
excellent 


Protect 


bigger 


your income two 
vields and 
quality with fast acting, 
soluble Sul-Po-Mag Double 


sulphate of potash-magnesia (Sul-Po 


potato 
chipping 
water 


Mag) in your soil supplies magnesium 
needed for chlorophyll formation 
That's Sul-Po-Mag helps 
plants produce more potatoes of full 


why your 
growth and maturity 

It also contains potash in the sul 
phate form rather than the chloride 
The sulphate form reduces the 
water content of the potato increasing 
product for french 
friers and chippers 

You can market 
More markets 


potatoes 


form 
desirability as a 
more potatoes 


are open to your 


Magnesium Deficiencies 
Special soil problems connected with 
potato make magnesium a 
critical element. Potatoes are usually 
grown on light, moderately acid soils 
naturally low in magnesium 
Since magnesium deficiencies aren't 
visible until major damage has been 
done to the regular program 
of soil testing and tissue testing should 
be followed to be sure that adequate 
supplies of magnesium are _ being 
added to the soil for maximum growth 
results. Sul-Po-Mag, unlike dolomitic 
limestone, does not change the 
acidity therefore its use can not 
increase the danger of scab 


growing 


vields, 


soil 


Producers of Living Minerals 


Fn 


And, Sul-Po-Mag is granular. That 
means it dissolves at a controlled rate 
all season long to give growing plants 
the nutrients when they need them 
Sul-Po-Mag provides proper balance 
between ready availability and last 
ing quality. 

Protect your yields 

Lack of magnesium can lower your 
vields as much as 100 bushels pe: 
acre. Be sure you aren't losing in 
come that your work and soil could 
bring you. Test for magnesium. Cor 
rect deficiencies by getting Sul-Po 
Mag in the mixed fertilizers you buy 
lalk to your county agent, talk to 
successful growers in your area, talk 
to your fertilizer dealer. Sul-Po-Mag 
in mixed fertilizer delivers the kind of 
results they'll be glad to tell you about 


Trademark, International Minerals 
& Chemical Co po. ation 


PREMIUM 


Look for this identifying seal of approval when you 


Quality fertilizer 


containing a 
combination of 
readily available 
magnesium and 
sulphate of potash 
obtained from 


Sul*Po+*Mag 


OF POTASH & 


buy. Its your assurance of extra-value fertilizer 

INTERNATIONAL MINERALS & CHEM. CORP 
Dept. APJ-43, Skokie, III. 


Please send me a free copy of your ‘Mag 
nesium booklet which discusses magnesium 
and Sul-Po-Mag for specific crops 


Name 
Route 


Town State 


43.59 


AGRICULTURAL CHEMICALS DIVISION 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


Administrative Center 


Shokie, Ml. 


